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Summary 

  On November 5 and 6, 2014, the Pacific Coastal and Marine Science Center of the U.S 
Geological Survey (USGS) conducted a high resolution swath survey collecting bathymetry and 
acoustic-backscatter data in northern Monterey Bay offshore Santa Cruz. The work was 
conducted aboard the 36-foot USGS Research Vessel Parke Snavely out of the Santa Cruz 
harbor. The survey was the first in a series of surveys that will take place over the 2014-2015 
winter season to map changes in Ripple Scour Depressions (RSDs) found in Northern Monterey 
Bay. Davis et al. (2013) showed that there are more than 6,000 RSDs along California and that 
they cover just under 4% of California's State waters, and Hallenbeck et al. (2012) demonstrated 
that RSDs are important habitats for many important benthic species along California. Despite 
their widespread extent in California's State waters and their ecological significance, little is 
understood about their formation and persistence, and thus how they may be impacted by natural 
phenomena (storms) and potential future impacts (sea floor cables, trawling, climate change, 
etc.). This study will begin to map how these seafloor features change over time. This research 
effort and data acquisition has already received authorization through the Monterey Bay National 
Marine Sanctuary under permit MBNMS-2014-029. 
 

It was determined that the operating frequency of the sonar system (234.5 kHz) is above 
the cutoff hearing threshold for marine mammals, therefore the CSLC determined that the 
observance of a safety zone is not a requirement for this survey (personal communications, K. 
Keen, CSLC), and that only one marine wildlife monitor (MWO) was required. 

 
The USGS research cruise 2014-673-FA took place on November 5 and 6, 2014. All 

operations, including transits and surveying took place during daylight hours (0830 – 1800). 
Mapping was completed using a hull-mounted 234-kHz SEA SWATHPlus phase-differencing 
side-scan sonar at survey speeds of 4-6 knots. While at sea, 11 sightings of wildlife were made 
including sea lions, sea otters, dolphins and one whale. Dolphins were observed during a transit 
to the survey area when the sonar system was turned off and the whale was observed at a great 
distance (~10 miles). During all wildlife sightings the crew did not observe any abnormal 
behavior and there was no risk of collision. Figure 1 shows the location of the 11 sightings and 
other operational notes in relation to the survey track lines. Table 1 summarizes the date, time, 
location, and wildlife observation. Fishing gear (buoys) were observed during both days of 
surveying but all gear was outside of the survey area. Track line start and end of line time and 
position are given in Table 2. 
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    Figure 1. Marine Wildlife Sightings Map 

 



Table 1.    USGS Research Cruise 2014-673-FA Wildlife Observations
Nov. 5-6, 2014, Nothern Monterey Bay

Obs # Date Time (UTC) Latitude Longitude Observation
1 11/5/2014 16:26:05 36° 57.57197' N 122° 00.08124' W about 12 dolphins, swimming east across bow 50m distance, Snavely transit. 8.0 knots.
2 11/5/2014 16:34:54 36° 56.84103' N 122° 00.37200' W in survey area
3 11/5/2014 16:36:41 36° 56.82342' N 122° 00.37455' W turn sonar on, ramping up power
4 11/5/2014 17:21:07 36° 56.43621' N 122° 00.77558' W no fishing gear in northern side of survey block
6 11/5/2014 17:56:30 36° 55.71643' N 122° 00.86405' W fishing gear 50m distance, outside survey area
7 11/5/2014 18:16:11 36° 55.73202' N 122° 00.84733' W fishing gear 100m off starboard side, outside survey area
8 11/5/2014 18:28:24 36° 56.29953' N 122° 01.61280' W sea lion 10m distance, 1 o'clock, headinig east
9 11/5/2014 18:39:52 36° 55.98078' N 122° 01.02763' W Sea otter 30m distance to the south west, Snavely maneuvering away

10 11/5/2014 21:35:13 36° 56.32741' N 122° 00.53258' W 6 sea lions on 1-mile buoy,  
11 11/5/2014 21:36:10 36° 56.37611' N 122° 00.60460' W maneuvered around the sea lions and the buoy
12 11/5/2014 21:51:40 36° 56.37286' N 122° 00.58043' W 6 sea lions and one sea otter on the 1-mile buoy, 30m distance 
13 11/5/2014 22:05:04 36° 56.87787' N 122° 01.22164' W buoy, does not look like fishing buoy
14 11/5/2014 23:33:33 36° 57.02302' N 122° 01.01706' W sea lion 100m distance, 11 o'clock, swimming west
15 11/6/2014 16:18:22 36° 58.12715' N 122° 00.16522' W leave dock
17 11/6/2014 17:04:44 36° 56.69168' N 122° 00.36138' W sea otter 3 o'clock off bow, 30m distance, laying on surface
20 11/6/2014 17:32:21 36° 56.71471' N 122° 00.46002' W sea otter, off port side, 40m distance, laying on surface
21 11/6/2014 18:17:58 36° 56.84971' N 122° 00.57943' W Whales 10 miles to the south, can only see blow spout on horizon
22 11/6/2014 18:36:17 36° 56.98322' N 122° 00.69287' W Sea lion, 50m distance, diving to the southeast
23 11/6/2014 19:43:34 36° 56.30389' N 122° 00.52210' W 6 sea lions, 100m distance, on 1-mile buoy
24 11/6/2014 19:49:27 36° 55.84225' N 122° 00.94772' W no fishing gear observed on tie line



Table 2. Survey Track Lines 

Line No. 
Start of Line End of Line 

LAT LON LAT LON 
11/5/2014     
patch_1 36.950752 -122.00642 36.94987 -122.01078 
patch_1 36.950815 -122.00623 36.95057 -122.00733 
patch_1 36.950745 -122.006467 36.94948 -122.01277 
patch_6 36.940786 -122.012543 36.93867 -122.01729 
patch_7 36.938435 -122.017004 36.94072 -122.0118 
patch_8 36.940432 -122.011716 36.93799 -122.01721 
patch_9 36.938165 -122.016032 36.94019 -122.01142 

patch_10 36.939874 -122.01135 36.93757 -122.01657 
1 36.929023 -122.015432 36.93841 -122.02931 
12 36.938496 -122.029015 36.92903 -122.01507 
13 36.929683 -122.014514 36.93917 -122.02846 
14 36.939314 -122.028298 36.92977 -122.0142 
16 36.930557 -122.013557 36.94003 -122.02752 
17 36.940184 -122.027366 36.93074 -122.01333 
19 36.931597 -122.012818 36.94102 -122.0267 
20 36.941091 -122.026379 36.93161 -122.01239 
21 36.932334 -122.011726 36.94177 -122.02572 
20 36.941811 -122.02525 36.93246 -122.01147 
21 36.933224 -122.010841 36.94267 -122.02486 
22 36.942829 -122.02458 36.93332 -122.01056 
23 36.934031 -122.009892 36.94346 -122.02389 
24 36.943618 -122.023588 36.93423 -122.00964 
25 36.934863 -122.008952 36.94461 -122.0233 
26 36.944553 -122.022787 36.93508 -122.00878 
27 36.935742 -122.008152 36.94519 -122.02207 
28 36.945223 -122.021653 36.9359 -122.00793 
29 36.93646 -122.007226 36.94614 -122.02145 
30 36.946136 -122.021123 36.93668 -122.00708 
31 36.937129 -122.006498 36.94675 -122.02064 
32 36.94682 -122.020424 36.9373 -122.00634 
33 36.937907 -122.005843 36.94741 -122.01983 
34 36.94729 -122.01938 36.93805 -122.00571 
35 36.938525 -122.005033 36.94806 -122.01907 
36 36.948183 -122.018971 36.93864 -122.00481 
37 36.93929 -122.004406 36.94875 -122.01843 
38 36.948851 -122.018196 36.93939 -122.00422 



39 36.939947 -122.003602 36.94948 -122.01767 
40 36.94956 -122.017494 36.94011 -122.00351 
41 36.940645 -122.002941 36.94437 -122.00836 
41a 36.944024 -122.007889 36.95015 -122.01699 
42 36.94974 -122.016006 36.94078 -122.00279 
43 36.941335 -122.002213 36.95083 -122.01629 

     
11/6/2014     

44 36.950876 -122.016055 36.94147 -122.00206 
45 36.941904 -122.001671 36.95132 -122.01562 

44B 36.951192 -122.016437 36.94148 -122.00203 
47 36.942393 -122.001005 36.95196 -122.0151 
46 36.951471 -122.0155 36.94199 -122.00154 
49 36.942981 -122.000443 36.95243 -122.01449 
48 36.952013 -122.014945 36.94254 -122.00098 
51 36.943556 -121.999904 36.95301 -122.01385 
50 36.952459 -122.014173 36.94313 -122.0004 
53 36.944076 -121.999331 36.95358 -122.0133 
52 36.953104 -122.013784 36.94365 -121.99979 
56 36.946707 -122.00096 36.92964 -122.01676 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Appendix A: Rippled Scour Depression Study Weather Observation Forms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

Appendix B: Rippled Scour Depression Study Marine Wildlife Observation Forms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 















 

 

 

 

 

 

 

 

 

 

Appendix A: Rippled Scour Depression Study Exhibit H 
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